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Abstract: Three rings vulvoscopy (TRIV) has previously been described to facilitate the diagnosis and treatment of vulvar
discomfort. The distinction between outer, middle, and inner vulvar rings is based on differences in anatomy, histology, and
embryology. The vulvoscopy index was designed considering the patient's history, clinical exam, and assessment of the
specificity and localization of the lesion relative to the vulvar ring. This paper evaluated the sensitivity, specificity, and
diagnostic accuracy of the vulvoscopy index in detecting vulvar dermatosis compared with histopathology as a reference test.
Structured ISSVD vulvodynia pattern questionnaire and TRIV form data were utilized for the study. The data obtained were
analyzed using StatSoft (Dell, Austin, Texas), Statistica 12 (TIBCO®, Palo Alto, CA), and SPSS 20 (IBM, Armonk, NY).
Ethical approval for the study was obtained from the Institutional Review Board of Polyclinic Harni, and all patients provided
written informed consent. The histopathological diagnosis of vulvar dermatosis was confirmed in 72 patients at first biopsy.
Lesions specific for vulvar dermatosis were visible by TRIV in 82 patients. The resulting difference of ten patients were
participants with early vulvar dermatosis. In six of them, vulvar dermatosis was confirmed at a later biopsy during the study
period. There was no statistically significant difference between the scores of points (median and range), frequency and
relative frequency of vulvar findings within one item of the vulvoscopy index and histopathology, except for ten patients with
early forms of vulvar dermatoses. The sensitivity, specificity, and diagnostic accuracy of the vulvoscopy index for detecting
vulvar dermatosis were 100%, 96.1%, and 96.9%, respectively. The positive and negative predictive values were 0.88 and
1.00, respectively. The vulvoscopy index represents a compelling clinical test for detecting vulvar dermatoses. Differences
between vulvoscopic and histopathological diagnostics implicate the impossibility of histopathology in recognizing early forms
of vulvar dermatoses. Accordingly, early dermatoses could represent a key area for applying this test. ClinicalTrials.gov
Identifier: NCT02732145.
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Acceptance of this approach to the vulva received full
confirmation during the 1990s when this diagnostic method
was called vulvoscopy [1]. The basic principle of vulvoscopy
is the consideration of vulvar lesions through the complex
anatomy, histology and embryology of the vulva as lesions of
similar appearance in various parts of this zone may have

1. Introduction

Colposcopic examination of the vulva was clinically and
scientifically accepted as a diagnostic method in vulvology
during the 1980s. However, monitoring vulvar lesions under
colposcopic light and magnification began a decade earlier.
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different clinical significance [2-6]. The clinical relevance of
vulvoscopy in women with chronic vulvar discomfort was first
declared approximately three decades ago [7].

The wide acceptance of vulvology introduced a new
multidisciplinary approach to vulvar diseases. According to
the International Federation for Cervical Pathology and
Colposcopy (IFCPC) and the International Society for the
Study of Vulvovaginal Disease (ISSVD) in 2011, the latest
classification of vulvar disorders has introduced a detailed
description of vulvar lesions with dermatological criteria. Its
implementation in daily gynecological practice brings
additional efforts in assessing and planning the treatment of
vulvar lesions [8].

Evidence-based practice delays in the field of vulvovaginal
conditions and the lack of validated outcome measures
obstruct the implementation of interventional clinical trials
for vulvovaginal diseases [9].

In order to provide a context for collecting more data on
chronic vulvar disorders, such as vulvar dermatoses, an
analysis of the complex structure of the vulva has been
previously published [10, 11]. This paper described an original
colposcopic technique called three-ring vulvoscopy (TRIV) for
a vulvar examination. According to anatomical, histological
and embryonic nature, the described approach distinguishes
three different zones or rings of the vulva (Figure I).

Vulvar skin of ectodermal origin forms the outer vulvar
ring, including the pubis, labia majora and perineum. These
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structures consist of a keratinized hair-bearing epidermis
containing sebaceous, apocrine, and eccrine glands;
subcutaneous fat; and blood vessels in the underlying dermis.

The modified mucosa builds a middle vulvar ring
consisting of an anterior commissure with clitoral hood,
interlabial sulci, labia minora, and posterior commissure. It is
covered with hairless skin that contains sebaceous glands
without subcutaneous fat. The epithelial structure of the
middle ring is of ectodermal origin, and the underlying tissue
developed from the mesoderm. The demarcation line
between the outer and middle ring of the vulva is formed by
the hairline.

Glycogenized, unpigmented, squamous mucosa of
endodermal origin represents the histological basis of the
inner vulvar ring. It includes the clitoris, urethral sulcus,
urethral meatus, hymenal remnants, the opening of the
Bartholin's gland, Hart's line, and vestibule. The demarcation
line between the inner and middle ring is marked by the
junction of keratinized and nonkeratinized epithelium on the
internal aspects of the labia minora, called Hart's line.

The lower genital tract includes the vulva, groin, perianal
area and anus. The skin of the groin and perianal area
consists of the same tissue as the skin of the outer vulvar ring,
which is why lesions of these regions can be described in the
same way as lesions of the outer ring of the vulva.
Endoscopy or colposcopy of the anus is commonly known as
high-resolution anoscopy.
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Figure 1. Three vulvar rings.

To simplify the morphological evaluation of lesions, the
current terminology of abnormal findings has been adapted
by describing the lesions according to the recommended
general principles [8, 12]. Lesions with the secondary
morphological presentation were called "specific lesions" [7,

13], and their localization was described in relation to three
vulvar rings [10, 11]. Despite prior studies, this domain still
lacks a relevant criterion for objective evaluation of results as
standards in outcome measures are key to optimizing patient
diagnosis and treatment. [14, 15].
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The DATRIV study aimed to create a basis for developing
standard outcome measures in vulvoscopy. For this purpose,
two index tests based on the specificity and localization of
the vulvar lesion concerning three vulvar rings were designed
as outcome parameters. The clinical value of both tests was
assessed in correlation with histopathology as a reference test.
The first part of the study encloses clinical data linked to the
vulvoscopy index.

2. Methods
2.1. Study Design

The DATRIV study was designed as a prospective

Patient history

Patients without

experimental study with diagnostic interventions. An
asymptomatic patient was randomly assigned to each
symptomatic patient. Exclusion criteria were vulvar infection,
benign tumors, pre-/malignancy, incomplete medical records
and protocol violation. The research was conducted at
Polyclinic Harni in Zagreb, Croatia, from December 1, 2011,
to December 31, 2016.

The study enclosed a total of 328 consecutive participants
(Figure 2). According to the patient history and the ISSVD
Vulvodynia Pattern Questionnaire, the asymptomatic group
without vulvar difficulties (N=164) and the symptomatic
group with chronic vulvar discomfort (N=164) were
distinguished. [16].
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Figure 2. STARD Flow Diagram.

Based on clinical examination, including an inspection and
cotton swab test, asymptomatic participants were classified
into the subgroup normal vulva (N=82) if there were no
changes of the vulva or impaired vulvar skin (N=82) if
nonspecific changes of the vulva were observed. The
definition of the normal vulva was adopted from prior
vulvoscopy classifications [7, 8, 12, 13]. Nonspecific
findings comprised nonspecific erythema in any part of the
vulva, punctuations and papillae, paleness, smoothness, and
fissures of the vulvar mucosa. These were formerly described

as findings suggesting an infectious and viral pathology [13].

Patients with chronic vulvar discomfort were categorized
into two subgroups, patients with vulvodynia (N=82) and
patients with lesions of the wvulva specific for vulvar
dermatosis (N=82). Vulvodynia was diagnosed following
Friedrich's criteria according to existing classification [17-
19]. The vulvar lesions found in patients with vulvodynia
were irrelevant to the vulvodynia diagnosis. "Specific
lesions" implied a finding of an eczematous inflammation
with thickened, excoriated skin (red, flat, and diffuse lesions
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presenting on the vulvar skin); hypopigmented or white
lesions (irregularly and extensively diffuse white plaques and
patches on skin and mucosa); white reticular pattern to
extensive erosion especially in the vestibule; erythematous
papules with silver, scaly plaques, agglutination and fusion;
or resorption of the labia minora and clitoral hood, loss of
vulvar architecture, and sclerotic changes [7, 13].

TRIV and vulvar biopsy with histopathology as diagnostic
interventions were performed in all four groups of patients. A
TRIV data form was designed to collect and organize
vulvoscopy data.

The vulvar biopsy in symptomatic patients was performed
as part of routine clinical care. Asymptomatic participants
were recruited from asymptomatic women who had
undergone planned labiaplasty, and the vulvar biopsy was
performed on vulvar samples granted for further
investigation.

2.2. Vulvoscopy Index

To create an initial database of practical tests for

measuring vulvoscopy results, a vulvoscopy index and an N-
S-P scheme were developed, as quality measuring of a
medical procedure suggests its importance in the hierarchy of
diagnostic methods. The clinical value of both tests was
estimated regarding histopathological diagnosis as the gold
standard in diagnosing vulvar dermatoses. This paper
presents the diagnostic value of the quantitative test called
the vulvoscopy index.

The vulvoscopy index is founded on five categories

(Figure 3):

a) Vulvar discomfort (absent=0; present=4 points).

b) Marinoff index (negative/Marinoff
positive/Marinoff 1 or 2=3 points).

c) Cotton swab test (negative=0 and positive=2 points).

d) Localization of the lesion related to the vulvar rings
(outer vulvar ring=4 points, middle vulvar ring=2 points,
and inner vulvar ring=1 point), and,

e) Specificity of the vulvar lesions (nonspecific lesions=2
points; specific lesions=14 points).
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Figure 3. Vulvoscopy Index.

Results of vulvoscopy were interpreted as follows:

I. Normal vulva (0-2 points) was characterized by the
absence of any symptoms and any vulvar lesions.

II. Impaired vulvar skin was represented by a lack of

discomfort and vulvoscopic

vulvar

findings of

nonspecific lesions (3-11 points).

III. Vulvodynia (12-18 points) diagnosed by Friedrich's
criteria always implies vulvar discomfort; nonspecific
lesions found by vulvoscopy were irrelevant for the
diagnosis of vulvodynia.
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IV.Impaired vulvar skin with symptoms (7-18 points)
included patients with acute vulvar discomfort and
nonspecific lesions as well as vulvar inflammation
and irritation. Vulvar symptoms disappeared after
local treatment; these patients were excluded from the
study.

V. Vulvar dermatosis (19-32 points) was recognized by
the findings of a specific lesion or a combination of
specific and nonspecific lesions in the presence of
chronic vulvar discomfort.

2.3. Data Analysis

Statistical analysis was accomplished utilizing software
packages StatSoft (Dell, Austin, Texas), Statistica 12
(TIBCO®, Palo Alto, CA), and SPSS 20 (IBM, Armonk,
NY). Basic statistics were performed, including calculating
the mean (the arithmetic mean, quartiles, mode) and
measures of dispersion (variance, standard deviation).

A hypothesis that there would be differences among the
distributions was also investigated. When the distribution
of random variables was theoretically known, the
appropriate parametric tests were used, and when the
distribution was theoretically unknown, the proper
nonparametric tests were used. The chi-square and Fisher's
exact tests were used to measure the data on a nominal or
ordinal scale. The t-test as a parametric test or the Mann-
Whitney U test as a nonparametric test was used to test the
difference in the distribution of the two continuous
random variables.

2.4. Ethical Approval

All participants were advised that their participation was
voluntary and reserved the privilege to decline to conduct the
questionnaire. Patients provided written informed consent for
vulvoscopy and vulvar biopsy. No encouragement was
suggested for participation.

Ethical permission for this study was acquired from the
Institutional Review Board of Polyclinic Harni, Ethical
Approval Number 20111201001, as of December 1, 2011.
The DATRIV study was registered at ClinicalTrials.gov
Identifier: NCT02732145).

3. Results

Histopathological benchmarks for impaired vulvar skin
and vulvodynia have not been specified, but the criteria for
diagnosing vulvar dermatosis are well defined. Accordingly,
the study participants were ordered into two categories for
statistical analyses. The first group is called wvulvar
dermatosis. The second group was summoned absent vulvar
dermatosis, for which we assembled participants with a
diagnosis of the normal vulva, impaired vulvar skin, and
vulvodynia. The diagnostic value of the vulvoscopy index
was defined by comparing these two classes of patients.

To assess the correlation between vulvoscopy index and
histopathological diagnosis, the scores of points (median and
range), frequency and relative frequency of each separate
item of the vulvoscopy index in both test groups were
compared, as shown in Tables I and 2.

Table 1. Score (median and range) according to specific items of vulvoscopy index in patients with and without vulvar dermatosis diagnosed by vulvoscopy

and histopathology.
Vulvar dermatosis Absent vulvar dermatosis
T N e Mame Neass o Mam
Median (Range) Median (Range) U test Median (Range) Median (Range) U test
Mean £ S.D. Mean + S.D. Mean £ S.D. Mean + S.D.
1. Vulvar discomfort 2.5)4;4()).0 3.5)4;4()),0 i ?.ggﬁ.w (1).5311?.92 NS
2. Marinoff index (1).523349 (1).5%-3 50 ™ 8.(9%338 8.(901338 NS
3. Cotion swab e 0682095 0674095 ” 0851099 0842099 NS
# Localization of lesion 2.226_1) 1.08 Z%? 1.00 ES }.g)ﬁ_l) 1.92 ;.82_1)2.09 NS
Quter vulvar ring ;‘.(7()6:‘3.96 43‘.5%-33.92 ES 8.2%1?.04 8.&%323 N-S.
Middle vibar ring 20100 20000 : 09321.00 098410 s
[nner vulvar ring (1).(9%1()).30 (l).gzl-il()).23 ES (1).(621()).48 (1).(621()).48 NS
5 Specifity ofthelesion 13510 Sosd NS 394095 Iseaze N
Nonspecific lesions ?.(7(;2(;.69 ?.5%53.67 EZ ?.gg—j())ys ?.g(z)t_j(;.% NS
Speciic lsions 140500 140200 : 00200 P
Sum 28.5 (21-32) 28.5(21-32) NS 5(0-18) 5(0-32) NS
28.35+2.46 28.43+2.47 NS 6.27 +£5.89 7.11+7.15

NS, not significant; * p<0.05; ** p<0.01; *** p<0.001.
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Table 2. Frequency of positive findings with respect to specific items of vulvoscopy index in patients with and without vulvar dermatosis diagnosed by

vulvoscopy and histopathology.

Vulvar dermatosis

Absent vulvar dermatosis

Vulvoscopy index Vulvoscopy Histopathology Mann-Whitney Vulvoscopy Histopathology Mann-Whitney
N=82 (%) N=72 (%) U test N=246 (%) N=256 (%) U test

1. Vulvar discomfort 82 (100%) 72 (100%) NS 82 (33.3%) 92 (35.9%) NS

2. Marinoff index 35 (42.7%) 31 (43.1%) NS 74 (30.1%) 78 (30.5%) NS

3. Cotton swab test 28 (34.1%) 24 (33.3%) NS 104 (42.3%) 108 (42.2%) NS

4. Localization of lesion 82 (100%) 72 (100%) NS 163 (66.3%) 173 (67.6%) NS
Outer vulvar ring 77 (93.9%) 68 (94.4%) NS 18 (7.3%) 27 (10.5%) NS
Middle vulvar ring 82 (100%) 72 (100%) NS 115 (46.7%) 125 (48.8%) NS
Inner vulvar ring 74 (90.2%) 68 (94.4%) NS 156 (63.4%) 162 (63.3%) NS

5. Nonspecific lesions 71 (86.6%) 63 (87.5%) NS 163 (66.3%) 171 (66.8%) NS
Specific lesions 82 (100%) 72 (100%) NS 0 (0%) 10 (3.9%)* p=0.002**

NS, not significant; * p<0.05; ** p<0.01; *** p<0.001.

There was no statistically significant difference between
the scores of points, frequency and relative frequency of
vulvar findings within one item of the vulvoscopy index
and histopathology, except for the data labeled with A,
where the lesions specific for vulvar dermatosis were
vulvoscopically visible. Nevertheless, histopathology did
not confirm the diagnosis of vulvar dermatosis in these

patients at first biopsy. The diagnosis of vulvar dermatosis
was histologically confirmed in six of these participants
during the study course.

The sensitivity, specificity, and diagnostic accuracy of the
vulvoscopy index for detecting vulvar dermatosis were 100%,
96.1%, and 96.9%, respectively. The positive and negative
predictive values were 0.88 and 1.00, respectively (Table 3).

Table 3. Diagnostic accuracy of the vulvoscopy index in detecting vulvar dermatosis.

Vulvoscopic diagnosis according to the vulvoscopy index

Hist thological di i
1SIOPALNOIOZICARCIAZNIOSIS Vulvar dermatosis

Absent vulvar dermatosis

Vulvar dermatosis 72
Absent vulvar dermatosis 10
Diagnostic value

Sensitivity 1.0000
Specificity 0.9609
Accuracy 0.9695
Positive predictive value (PPV) 0.8780
Negative predictive value (NPV) 1.0000

0

246

95% Confidence interval
1.0000 — 1.0000

0.5794 — 1.0000

0.6313 — 1.0000

0.2270 - 1.0000

1.0000 - 1.0000

NS, not significant; * p<0.05; ** p<0.01; *** p<0.001.

4. Discussion

The importance of vulvar dermatosis stems from several
well-substantiated facts. The aging of the world's population
with the current state of 500 million or 8% of people over the
age of 65, with a growing trend and anticipating this number
to more than a billion people by 2030, is a major challenge in
the medical profession [20]. Epidemiology is transforming,
unsatisfactory health and mortality from non-contagious and
chronic disorders in all world regions, reaching into focus
[21]. This set of conditions also includes vulvar dermatoses,
as inflammatory diseases that cause chronic or recurrent
itching and discomfort in a limited area of the vulva are
associated with extragenital localizations [22]. The most
specific and particularly complex vulvar dermatoses are three
vulvar lichens and Paget's disease due to difficulties in
diagnosing early forms and delayed timely treatment and
preventing vulvar cancer [23].

Extramammary Paget's disease (EMPD) is an infrequent
skin disorder, most found in postmenopausal women close to
65 years of age, with an age-standardized incidence within
Europe of 0.6 per 1,000,000 person-years. Female genitals

showed the highest increased risk of acquiring a second
primary tumor after EMPD [24, 25].

Lichenoid vulvar disorders enclose lichen sclerosis (L.S.)
and lichen planus (L.P.) as primary conditions and lichen
simplex chronicus as secondary lichenification following
itching. All lichens can negatively impact the quality of life.
Additionally, L.S. and L.P. have an augmented hazard of
squamous cell vulvar cancer [26].

Primary lichens have been predominantly diagnosed in
postmenopausal women with the highest incidence between
65-69 years for L.P. (64/100,000) and between 75-79 years
for L.S. (53/100,000) [27]. This population of women
constitutes the bulk of the elderly. Women outnumber men
globally, with 84 men for every 100 women aged > 60 and
61 men for every 100 women aged > 80 [28].

Women diagnosed with L.P. and L.S. had an increased
hazard of vulvar cancer with a standardized incidence ratio
(SIR) of 1.99 and 33.6, respectively. The risk for vaginal
cancer is also grown in women with L.S. (SIR 3.69);
however, the cervical cancer risk is decreased (SIR 0.00)
[27].

The boost in postmenopausal women in the general
population and the increase of vulvar dermatoses and vulvar
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cancer is concerning. The incidence of L.S. increased from
7.4 to 14.6 per 100,000 women-years between 1991 and 2011,
while the cumulative incidence of squamous cell carcinoma
of the vulva was 6.7%. A Dutch study indicates an almost
100% gain in the incidence of L.S. between 1991 and 2011.
Other reports suggest a 20-55% enlargement in the incidence
of vulvar cancer in recent decades. Of particular importance
for the development of vulvar cancer are the simultaneous
finding of differentiated intraepithelial vulvar neoplasia
(dVIN) and age > 70 years at the time of diagnosis [29, 30].

Accordingly, endeavors to decrease vulvar cancer should
concentrate on satisfactory identification and therapy of
predecessor lesions, including vulvar dermatosis. To manage
the challenges posed by an aged population, the present study
suggests the need for a novel approach and greater individual
involvement in observing and examining the signs of disease
with growing incidence and thus personal contribution to
reducing the costs of health care for older women.

A previous study has demonstrated that the classification
of vulvar diseases following IFCPC and ISSVD principles
from 2011 holds additional efforts in evaluating and
organizing the therapy of vulvar lesions [8]. However, the
concept of vulvoscopy was not modified or adjusted to new
requirements. Some authors proclaimed that the wvulvar
colposcopy technique did not vary from the standard
colposcopy of the cervix [6]. Others undermined the
differences by stating that vulvoscopy is not a colposcopic
assessment of the vulva [19].

An essential segment of the present work is to heighten
consideration regarding developing suitable implements for
evaluating test outcomes, as formerly advised [31]. Most of
those tests are based on simple guidelines, so the first step in
exploring a complex organ such as the vulva was to simplify
the diagnostic procedure by organizing the structures of this
organ into three rings.

Various measures of clinical value are associated with the
diverse aspects of diagnostic techniques. The most common
appraisals are exploited to estimate the test's discriminant
property and predictive power. Health policy supports
discriminatory measures, while predictive steps are most
valuable in forecasting the likelihood of a disorder in an
individual [32].

The introduction of TRIV could mark a turning point for
this clinically important aspect of the vulvar examination. A
simultaneous triple approach to the complex structure of the
vulva deepens and refines prior knowledge of the different
implications of identical lesions at various sites in this zone.
The magnification applied in vulvoscopy makes it possible to
distinguish altered epithelial structure and even changes in
subepithelial elements, especially the presentation of blood
vessels in the inner vulvar ring. In this way, the technique
fulfills the principal doctrines of vulvoscopy.

Despite the straightforward presentation, mapping the
lesions regarding the three vulvar rings did not reduce the
acquisition of vast amounts of data by methodical
examination of the vulva. The DATRIV study assessed the
clinical value of the vulvoscopy index and the N-S-P scheme

as parameters of the TRIV outcome to facilitate data
management and gain the possibility of measurability and
comparison of vulvoscopy results.

The results of the DATRIV study are encouraging and
could provide a qualitative shift in the differential diagnosis
of wvulvar lesions, particularly in detecting vulvar
dermatoses.

Using the vulvoscopy index as an objective measure of
the severity of vulvar disease/dermatosis of the vulva
requires additional investigation and confirmation of the
suitability of the test in the diagnosis and application in
monitoring the improvement or worsening vulvar disease
during treatment.

The current study also opens a wide area for new research
that should examine the clinical value of vulvoscopy index in
uncontrolled conditions, intra- and interobserver variability,
the impact of education on TRIV performance and duration
of the examination, faster patient triage and other aspects of
clinical test value.

The difference between vulvoscopic and histopathological
diagnostics, as shown in Tables I and 2, indicates the
impossibility of histopathology in recognizing early forms of
vulvar dermatoses due to lack of specific tissue changes,
rather than the wrong biopsy site; however, this option
cannot be ruled out. Histopathological changes in early
dermatosis are absent or nonspecific, however, they have
been described [33]. Hence, early dermatosis could represent
a critical area for applying this test. Suppose it turns out that
other researchers can diagnose early forms of wvulvar
dermatoses with this technique. In this case, a reassessment
of the importance of histopathology as the gold standard in
diagnosing early forms of vulvar dermatosis and paradigm
shifts could be considered.

5. Conclusion/Recommendations

A new technique of examining the vulva using colposcopy
called three rings vulvoscopy is proposed, considering three
different skin types and zones that are almost ring-shaped
and morphological evaluation of lesions according to their
specificity (nonspecific and specific lesions).

The vulvoscopy index, an outcome measure of TRIV,
showed a sensitivity, specificity, and diagnostic accuracy of
100%, 96.1%, and 96.9%, respectively, for detecting vulvar
dermatosis, making it a compelling new clinical test in the
diagnosis of wvulvar dermatosis. Therefore, we suggest
adopting the TRIV technique and further verifying the
vulvoscopy index in clinical practice.

Additional investigations are required to check the
importance of the wvulvoscopy index in uncontrolled
conditions, intra- and interobserver variability, the influence
of education on the implementation and duration of
examinations, and the application of the test in monitoring
the improvement and worsening of vulvar dermatoses during
treatment. Recognition of lesions present in early forms of
vulvar dermatoses is a critical field for researching the value
of this test.
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